Differential inhibitory effects of two Raf-targeting drugs, sorafenib and PLX4720, on the growth of multidrug-resistant cells.
B-Raf is the most frequently mutated protein kinase in the MAPK signaling cascade in human cancers, making it an important therapeutic target. Here, we describe the differential effects of two Raf-targeting drugs, sorafenib and PLX4720, on multidrug-resistant v-Ha-ras-transformed cells (Ras-NIH 3T3/Mdr). We demonstrate that the growth of the NIH 3T3/Mdr cell line was affected in a dose-dependent manner more significantly by the pan-Raf inhibitor sorafenib than by the selective mutant B-Raf inhibitor PLX4720. Despite their differential effects on LKB1/AMPK phosphorylation, both sorafenib and PLX4720 inhibited downstream mTOR signaling with concomitant induction of autophagy, implying that the differential effects of sorafenib and PLX4720 on multidrug-resistant cells might not be due to different levels of autophagy and apoptosis. Interestingly, sorafenib caused a dose-dependent increase in rhodamine 123 uptake and retention. More importantly, sorafenib reversed the resistance to paclitaxel in Ras-NIH 3T3/Mdr cells. Moreover, MEK/ERK signaling was hyperactivated by the selective mutant B-Raf inhibitor PLX4720 and inhibited by the pan-Raf inhibitor sorafenib. Our data suggest that sorafenib sensitivity in MDR cells is mediated through the inhibition of P-glycoprotein activity following strong inhibition of Raf/MEK/ERK signaling. Thus, Raf inhibition with sorafenib might be a promising approach to abrogate the multidrug resistance of cancer cells.